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. physical rather than name matches, and importantly, when the target stimuli

- were presented to the LVF rather than the RVF
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An increasing number of mnvestigators have seriously questioned the view that
the human information processing system has access to a single. imited-capacity pool
of resources that it aliocates as necessary to perform under particular sets of subject
and task parameters This idea has been criticized on logical grounds (Friedman &
Polson. 1881, Navon & Gopher, 1979, Wickens. 1980), and there is growing evidence
that has begun to render 1t emprrically indefensible as well iGopher, Brickner. % Navon,
in press. Gopher & North 1877 Navon & Gopher. 1880, Polson. Friedman, & Gaskill
Note 1. Wickens 1980. Wickens & Kessel, 1980i

Ironically. some of the best availlable data in support of an alternative to the
single—capacity approach--i1e. that there may be a number of different types of
resources--comes from a hterature that ts typically regarded as being outside the
domain of divided attention issues Yet. imphicit in well over a century of research in
hemispheric  specialization 1s the 1dea that the two cerebral hemispheres comprise
separate. and perhaps independent information processing systems  Further. in the
interest of testing a model of selective activation in cerebral specialization (Kinsbourne.
1970 1973) many studies have been conducted using some form of dual—-task
methodology (eg. Helige & Cox. 1976, Helhige, Cox, & Litvak, 1978, Kinsbourne &
Cook, 1971, Moscovitch & Klemn. 1980). and the results of these clearly suggest that
there must be more than one type of resource supply For example, when certan
tasks involving stimulus presentations to either wvisual field or hand are combined with
others in which the stimuli are at least nominally available to both hemispheres, the
demands of joint performance do not necessarily produce equal decrements for the
two presentation conditions Indeed sometimes one type of visual field trial produces
performance decrements while the other results in either no change in performance or
else an actual increase relative to single-task baseines (Hellige & Cox. 18976. Hellge.
Cox. & Litvak, 1978 Kinsbourne & Cook. 1971)

Changes from single—task performance that differ as a function of wvisual field
are difficult to reconcile with the idea that identical amounts of the same type of
resource are required for processing on RVF and LVF trials Indeed. Navon and

Gopher's prescribed methodology for determining whether tasks demand resources from
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different pools involves finding just such difierences in decrements across sets of
task pars (eg. A with B vs A with C; A cornerstone of ther argument. however.
entals that B and C be smilarly difficuit and otherwise roughly equivaient in terms of
subject and task parameters, and this 1s a difficult assumption to satisfy when they
are actually two different tasks However if B and C represent the same task and
stimuli presented to different visual fields then finding that they produce performance
decrements on A that differ 1s compelling evidence that each type of wvisual field trial
entalls different resource demands

This brings us to another pont  As Navon and Gopher (1879) point out,
differences in performance decrements obtaned when two equally difficult tasks are
conjoined with a third may only be marshalled as a first line of evidence that one
par draws on a common resource while the other does not. because such differential
decrements can occur 1f concurrence costs for the two combmnations differ  These
costs may arise when resources reguired for joint performance exceed the sum of
those needed for each task alone. perhaps because it 1s necessary to coordinate the
processes involved or to manage a joint allocation policy Therefore., to obtain
conclusive evidence that tasks make demands on a common supply. it 1S necessary to
induce subjects to shift ther attention between them. and to observe that when they
do so mproved performance on one task 1s accompanied by performance decrements
on the other For example. f AB and AC produce different decrements on A and
performance tradeoffs are observed as attention is shifted between A and B and
between A and C, then all three tasks must require resources from a common supply.
and the different decrements reflect different amounts demanded from that particular
source for each combinaton in contrast. ¢ AB and AC both produce decrements on
A but only AB. for example. allows performance to trade between tasks, then A and
B require a common resource. but A and C do not

ft 15 unfortunately true that in trying to distinguish between a direct access and
a selective activation model of hemispheric differences. none of the the cerebrai
specialization experiments that have used duai-task methodology to argue "where

information 1s being processed have taken the step of asking subjects to shift
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attention between tasks Further. it 1s sometimes difficult to tell. in this [Kterature.
whether the absence of a performance decrement, or especially the presence of an
increment relative to a single-task baseline. s due to the fact that subjects have not
been induced to perform at the maximum levels possible in either the single or
dual-task situations (eg Helhge & Cox, 1876 Kinsbourne & Cook 197 1)./Footnote 1/
Nevertheless the bulk of the evidence ts enticingly favorable toward the idea that the
hemispheres have independent resource supplies, and it led us to propose such a
model as botn logicaliy preferable to the single-capacity point of view. and more
empirically tractable than Navon and Gopher s general multiple-resources model (see
Friedman & Poison. 1981, and Polson, Friedman & Gaskil, Note 1)

One advantage that accrues to associatng types of resources with gross bran
anatomy 1s that 1t then becomes possible to use the cerebral specialization hterature as
a rough guideline In choosing tasks for which there is some a priori evidence about
the nature of ther resource demands. Further the @iterature can also be used as a
gudeline for determining subject populations for whom certan kinds of information
processing requirements are lkely to make different demands on left and right
hemisphere supplies

This 15 not to say. for example. that smply chocsing to have right-handed
individuals perform a verbal task guarantees that left hemisphere resources will be
more heavily demanded (see Polson, Friedman & Qaskill, Note 1} Indeed. from looking
at the available data (eg. Day. 1977. Moscovitch 1976). as well as from our own
experience in screening subjects. we have come to believe that efforts to dichotomize
the hemispheres along dimensions of either the stimull they are best suited for or
ther respective processing styles are largely futie  Although there are probably a
few activiies that requrre a hemisphere-specific resource (eg. speech production or
simple motor movements). it seems clear that in normal individuals. both hemispheres
can usually do some or all of the processing required for most tasks by applying
ther own resources to whatever processes they have available that are relevant Any
visual field. ear, or hand advantage observed when the system is not resource-limited

fre. 1in most single~task situations) simply reflects the relative efficiency of applying

|

i mwm‘ [EYW O RTRTR LY T T P IR R A R




el sandil. oo onhe o8

'"“.’1' -
'

el =

-y -

different types of resources to the same task However. in a resource-limited
dual-task environment, the relative performance of the hemispheres can change as a
function of the current supply and demand sitution depending on whether the resource
demands of the conjoined tasks overlap completely partially or not at all

In a previous study (Polson. Friedman. & Gaskilll Note 1} we compared the
complete overlap case with the partial overiap case Subjects were selected who had
RVF-LH performance advantages on two different tasks when each was performed
alone The first involved remembering either 2, 3, or 4 nonsense words (CVCVCs)
which, because of our screening procedure, was a task we knew would demand
ncreasing amounts of left hemisphere resources from our particular subjects  The
second task involved naming nonsense syllables (CVCs) presented briefly to either visual
field We assumed this would entall two major processing requirements perceptual
decoding of the stmulus display into some sort of phonemic representation and verbal
output For reasons we discussed elsewhere (Friedman & Polson, 1981, Polson.
Friedman & Gaskill. Note 1) when certain subjects show a RVF advantage on 2
laterally —presented naming task. it can be assumed that both ther left and right
hemispheres are ‘able to perceptually decode the verbal stimulr (although the left
hemisphere is typicailty more efficient) but that left hemisphere supplies aione are
required for the spoken response Therefore. when the naming task is conjoined with
the verbal memory load. the two types of wvisual field trnals comprise dual-task
situations that differ in the amount of left hemisphere resources demanded When the
CVC 1s presented to the RVF-LH teft hemisphere supplies are available for its
perceptual decoding, as well as for its verbai output and whatever processes are
involved in the memory load task This 1s therefore a case of complete overlap In
demand Conversely. LVF-RH naming trials are a case of only partial overlap in left
nemisphere demand, because although left hemisphere supphes are still requred for the
memory task and the verbal output portion of the naming task. right hemisphere
resources can be used to perceptually decode the CVC

We obtaned several results of interest in the present context Most striingly.

although subjects maintaned a consistent RVF advantage on the naming task when it
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was performed alone the effect of adding the memory locad made left hemisphere
resources so scarce that the wisual field advantage actually reversed itself. When
subjects were concurrently remembering either 3 or 4 nonsense words. naming
performance was better on LVF trials than on RVF trials  Similarly, dual-task
performance on the memory task. in which the stmuli were nominally available to both
hemispheres. was also better on LVF than on RVF naming trials

These results mean of course. that left hemisphere supphes were more scarce
in the complete overlap case (RVF trialsi than in the partial overlap case (LVF trials)
importantly. our task emphasis mnstructions were successful. so that memory
performance was better under load emphasis instructions at the expense of
performance on the naming task. and vice versa And equally mportant. these
tradeoffs in performance between tasks as a function of emphasis were obtained
regardless of whether the target stimulus was presented to the RVF or to the LVF; in
fact. the slopes of the tradeoff functions were wirtually identical on both types of
trials  This confirmed that there was some demand for left hemisphere supplies in
both cases

There are several issues that remain to be clarified. however. as well as a
further theoretical prediction that needs to be addressed In the first place, both of
the tasks mn our previous study required a spoken response, sO It 1S necessary to
ehminate the possibiity that the dual-task decrements and tradeoffs between tasks
arose through the operation of output interference We would like to provide
additional evidence that the decrements from single—task performance we observed
were primanily a function of resource scarcity in the left hemisphere

More importantly. 1t is necessary to test our theoretical prediction regarding the
situation 1n which the demands of two tasks go not overiap, in order to provide
converging evidence for the theory in general and for our assumption that the
resource supphes are independent In particular. it might be argued that the equivalent
tradeoff effects we found when comparing the complete with the partial overlap
situation might be evidence for some sort of residual commerce between the

hemispheres. in terms of borrowed resources Indeed. several other investigators have
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recentiy attempted to explain hermispheric differences in information processing as
reflecing some form of lmited-capacity processing within two semi-independent
systems l(e.g. Kinsbournre & Hicks 1978 Moscovitch & Kien 1980i While these
other models are somewhat hmited n scope. insofar as they do not attempt to place
cerebral specialization Into a broader information processing context. the possibility that
there might be some abiiity to share resources between hemispheres certanly warrants
testing

Having only compared the complete and partial overlap situation In our previous
study. 1t was not possible to distinguish between some notion of semi—independent
resources and the stronger ciam that the supplies of the two hemispheres are
independent  Thus, in the present study. we are interested in comparing the complete
overlap case with the no overlap case We combined the memory load task we
previously used with a target task that involved making same-different judgments to
pars of nonsense syliabies presented simultaneously to either wvisual field The
judgments were made on the basis of either physical or name identity Since subjects
responded bimanually to the same-different task prior to recalling the memory load
words, none of our effects should be due to output interference. Furthermore. since
the same-—different task does not have a verbal output component, the stimulus
analyses necessary to perform these judgments are likely to be similar to those
necessary for the perceptual decoding aspects of the naming task we previously used
Thus, whate ser ther relative efficiency, the resources of each hemisphere should be
completely sufficient for performing the same-different task

This being the case. in the present duai-task environment, when physical or
name match stimuli are presented to the RVF-LH both the memory task and the
identity judgments should demand left hemisphere resources. resulting In a situation of
complete overlap in contrast when the target stmuli are presented to the LVF-RH
there should be no overlap In the types of supplies required for each of the tasks
Left hemisphere resources should stll be needed for the memory task. of course. but
right hermisphere supphes could n this case be used for the identity judgments  This

means that in the no overlap case. the right hemisphere can free the left from its
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obhgation to process the target task stimuli

There are two sets of predictions we can address with the comparison
between RVF and LVF dual-task trials, and they pertain to absolute decrements from
single—task performance and the extent to which performance can trade between tasks
First. the independence assumption implies that there should be decrements from
single—task performance for both tasks on RVF-LH trials, but hardly any at all on
LVF-RH trials Second the difference between complete and no overlap implies that
when we induce subjects to shift attention between tasks, on RVF-LH trials we should
see memory task improvements at the expense of target task performance and vice
versa On LVF-RH trials. however, we should not see such mutual tradeoffs, since
there should be no common resources demanded (Navon & Gopher. 1978 in other
words. since the left hemisphere should be involved in the memory task on both
types of wisual field trials. memory performance should always shift as a function of
the task emphasis instructions making left hemisphere resources more or less available
for target task processing But this should only make a difference to target task
performance when the stmuh are presented to the RVF-LH For example. under load
emphasis instructions left hemisphere resources should be withdrawn from the target
task, and memory performance should improve (e, it should be less severely
decremented from its singie~task levell In agdition, there should be a concomitant
decrease in target task performance on RVF-LH trials in this emphasis condition  Yet
we should not see a concomutant target task decrease on LVF-RH trials, because the
missing left hemisphere supples are irreievant to the resource requirements of the
target task in this situation

The predictions above follow straightforwardly from our theory, and will provide
further support for its man assumption regarding the independence of the resource
supphes of the two hemispheres There are several other predictions of interest,
however. and they pertain to the relatve amounts of resources required to perform
physical and name identity judgments

For any gven level of resource allocation in either hemisphere, 1t 1s likely that

physical matches are performed more efficiently than name matches. This simply

¢
l
i
l

1 3 S s st &

“‘, o « BRI Qur RT3 N AL VU DR SO AG I o K . WS

e e e ——— ——

P




means that when subject-task parameters are heid constant. and they usually are then

for any given allotment of resources. the usual advantage N speed and accuracy for

physical matches will be obtaned This mplies that fewer resources would be needed

for physical matches to achieve a level of performance equivalent to that of name

matches. and in the present study we changed the task parameters for each subject

to insure that this would be so  Therefore mn the situation where resources are

scarce--1e. on dual-task trials when the same-different stimuii are presented to the

RVF-LH--the decrements from single-task performance for both tasks should be

greater on name match trials than on physical match trials  In contrast. the rignt

hemisphere should not be involved In the memory task so that even though more

resources should still be requred for name matches than for physical matches there

should be ittle. If any decrement from single-task target performance on LVF-RH

trials for either type of match

METHOD

There was one screening session one practice sesston and four experimental

sessions and each took between 70 and S0 minutes to compiete In the experimental

sessions, we measured single and dual-task performance on the verbal memory load

task in which subjects had to remember three nonsense words and on the

same-different judgment task. in which they judged whether pars of nonsense

syllables presented simuitaneously to either visual field were identical on the basis of

either their physical characteristics or ther names  Subjects were pad for accuracy

on both single and dual—task trials. on the latter. the memory task was combmed with

the same-different task, and the payoff ratios rewarded them more for erther ther

memory performance or thewr same-different task performance

Design and Stimuli

All experimental conditions were run each day and thus replicated four times

across days for each subject There were 9 blocks of trials per day and the first

of these always consisted of 16 trials of the memory load task performed by tself

Each half of the remamning 8 blocks consisted of either physical or name
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dentity trials  Within each level (physical or name! there were always two biocks of
single-task identity matches and two blocks of dual-task trials. on which the memory
and same-different tasks were conjoned For each type of match. one dual-task
block was run under load emphasis mnstructions and the other was run under target
emphasis nstructions

The single and duai-task blocks were always alternated beginning with a
single—task block  Each single-task block was therefore the control for the dual-task
block which followec it Note that if there are within-day practice effects, the
arrangement of the blocks in this seguence biases against the possibility of finding
dual-task performance decrements Both types of blocks consisted of 40 tnals. on
which 20 of the target task stimull were presented to each visual field. with no more
than 3 trials n a row presented to the same wvisual field Half the target task stimub
presented to each wvisual fieid required a same response and half required a different
response. with no more than 4 of each type n a row This means that across the
four days of testing, there were 4 yoked pars of blocks for each type of match
and task emphasis condition. yielding 160 trials per condition 80 for each visual field

Four subjects began therr first experimental session with physical identity
matches and four began with name identity matches  Thereafter. subjects began each
day with the opposite type of match and continued alternating for the 4 sessions
Within a session the task emphasis order remamned constant for each type of match,
so that for example f the first physical match dual-task block required emphasizing
the target task. so did the first name match duai-task biock on that day The second
tme that subject began a day with physical matches. the first dual-task biock would
then requre emphasizing the memory task

Two of the subjects who began with erther physical or name matches began
with a target emphasis block. and the remaining two began with a memory task
emphasis block Thus each subject began twc days with physical matches and two
days with name matches and one of each of these days had a target emphasis-icad
emphasis order while the other had a load-target order The sequences for the type

of match and emphasis orders were counterbalanced across subjects
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The stimulus materials were also counterbalancecd across conditions for each

subject. as well as across subjects For the memory load task. a pool of
two-syliable nonsense words ICVCVCs' was created using a computer program and
screened for pronounceabiity and any obvious associations From this pool 1064
words were selected 60 were used n the CVCVC screening procedure described
! below and during the experimental sessions 144 umque CVCVCs were used during
} the single-task biocks and 960 others were each used twice during the dual-task
z blocks A particular CVCVC was seen once during 2 physical match block ano once
: during the corresponding (n terms of target task stmuli name match block Both
!5 biocks were run under the same task emphasis condition but never on the same day
We used nonsense words to minimize the possibiity that subjects couid
associate the words within each memory set to each other and refrained from
! showing them more than twice within the experiment. in order to minimize famiharity
with the stimult Both measures were taken to assure that the effective memory (oad
level would remain as constant as possible on each trial across conditions and days
For the same-different task 48C different one-syllable nonsense words were
drawn from a Hst of rated nonsense words (Noble 19611 Of these. 160 were used
for same tnals and 320 CVCs were used for di/fferent trials. half the CVCs for each
5 type of trial were presented to each visual field An additonal 60 CVCs were
selected for use In the screening procedure described below
We made up 8 blocks of 40 trials each for physical matches. and 8 blocks
for name matches that were identical except for the typefont of the stmuli on each
trial  We selected stimuli in sextuplets. such that the six CVCs requred for each
group of 4 Visual Field X Same/Different trials within a block had nearly identical
association values Thus. the stmuli were equated within a block for the mean
association value in each Visual Field X Same'Different condtion they were aiso
equated reasonably well across blocks The mean association values across blocks
ranged from 483 to 533 for RVF-Same trials from 464 to 534 for RVF-Different
trials. 487 to 531 for LVF-Same trials and 470 to 537 for LVF-Different trials

Each block of stumuli was seen four times by every subject but never more
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than once on the same day The stimuli were each used once for single-task
physical and name matches and once for duai-task physical and name matches, the
latter under oniy one of the two task emphasis conditions

The memory and target task stimuh were drawn on microfilm with white letters
on a black background. using computer graphics routines The three CVCVCs were
centered horizontally on the shde one above the other When projected. ther width
was 65 cm and ther height (for all threer was 47 cm (3.4 by 24 degrees. When
these stimuli were used singly in the screening procedure. they were printed vertically
and centered about 3 degrees to either the right or the left of fixation, and
measured 95 x 10 cm (5 by 05 degrees:

The target task stimuii were printed in pars vertically on the slide. and were
centered approximately 3 degrees to the left or right of fixatiton Each pair measured
25 cm wide X 47 cm high when projected (1.3 by 24 degrees). For physical
match sumul. half the pars presented for each type of wvisual field and same-different
trial were printed n upper case letters and half were printed in lower case letters
For name match stmuli, one CVC in each par was in upper case letters and the
other was in lcwer case letters On half of each type of visual field and

samesdifferent tral, the upper case CVC was leftmost. and on the other half it was

rightmost

Emphasis Manipulation

In order to induce subjects to vary the amount of resources allocated to each
task in the dual-task blocks and to insure they were performing at maximum levels
during the single-task blocks we pad them or the basis of ther trial-by-trial
performance during the experimental sessions On single-task memory load trials.
subjects were paid 6C for each trial on which they correctly recalled all three words
in the set. disregarding order of recall On single-task physical or name match trials,
they were paid 6¢ for each correct judgment

On the duai-task trials payment was divided between tasks in two proportions,
but the same criteria for getting paid on each task were used In the target

emphasis condition. subjects were paid 5C for each correct same-different judgment
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and 1C for each set of three load words recalled [n the load empnasis condition

the reverse contingency was in effect The subjects earned an average of S57 in the

experiment.

Apparatus

During the target task the load task. and the wisual field tasks used in the
screening procedure. the subject sat with his head resting in a chinrest equipped with
both forehead and lateral stops that prevented head movements The subjects eyes
were 110 cm away from a rear projection screen. and in front of him were two
wooden boards. each equipped with a metal palm plate. two metal finger plates (for
the index and muddie fingers of each hand: and two strips of wood 18 cm high
between the finger plates The subject rested his fingers on the wooden strips
between trials and touched the finger piates in order to respond

The stimulr were shown using three Kodak Carousel projectors equipped with
Gerbrand's shutters The projectors were mounted cr a stand outside the experimental
room and ther images were each displayed through two half-silvered mirrors and a
glass window. onto the rear projection screen. The projectors, shutters, response
plates. auditory ready signal. timing intervals. etc. were all controlled by a Digial
Equipment Corporation MINC11 computer. also located outside the experimental room
The experimenter sat at a terminal in the room with the subject. initiated all triais. and

entered the recall data

Subjects and General Procedures

Subjects Screening Subjects selected for the experiment were solicted from
the Department of Psychologys undergraduate subject pool at the University of
Alberta. and from among the male graduate students in the department We screened
30 men who were among 89 right-handed men who had voluntesred to participate
for payment Unlike Polson, et al (Note 1) all s.i;acts completed the entire screening
procedure. rather than being eiminated at each stage. as we were interested in

coliecting normative data regarding degrees of “isteralizstion” Six undergraduate and

two graduate students who met all of our selection criteria participated n the
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remannder of the experiment  All were right-handed. used a noninverted writing
posture {Levy and P~d 1876. 1978). had no first-degree left-handed relatives
(Hardyck & Petrinowich. 1977) had erither normal or corrected-to-normal wision, and
spoke Englhsh as theirr native language

When a subject arrived in the lab. he was asked to sign an informed consent
form and to copy a short phrase at the bottom of the form. at which point the
experimenter confirmed that he was right-handed and used a noninverted posture The
subject was then seated a computer termmnal and asked to answer 15 items from a
version of a behaviorally-validated handedness questionnaire (Raczowski. Kalat. & Nebes
1974) The questions were displayed one at a tme on the screen. and asked about
preference for performing certain manual tasks The response choices were right
left. or both hands preferred. which were scored +!. -1 or O respectively Thus a
score of 15 represented a right-hand preference for all tasks. our selection cutoff
was a score of 13 Of the 30 subjects the scores ranged from 10 to 15 with a
mean of 138 The mean for the 8 subjects who participated in the experiment was
144  After the subjects filled out the questionnarre. they indicated the hand used to
write by all first—degree relatives

The subjects next performed a series of four manual tasks. each of which was
performed twice with each hand. starting with the preferred hand and then aiternating
{Thomas & Campos, 18978) For each task. the subject was scored a +1 or -1 for a
right or left hand starting preference. and an additional +1 or -1 depending on which
hand performed better (taken as the average performance on both ‘riais). If neither
hand was better for a particular task. the performance score was zero. so that 8
points was the maximum right-handed score Of the 30 subjects. the scores ranged
from 4 to 8, with a median of 75  Our seiection criterion was that the men
receive at least 6 out of the & ponts

Of the 30 subjects tested 25 or 833 percent met the combined criteria for
the questionnaire and handedness tasks Nevertheless. all subjects next received 10
practice and then 50 expermental trials of the single-task version of the CVCVC

memory load task. in which a single. vertically-printed CVCVC was briefly presented to
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either visual figld and named There were two different sets of shdes used for this

task. which differed only according to the visual fieid that each partcular stimulus was

presented to Half the subjects saw a particular CVCVC mn the RVF and the other

halt in the LVF

The subject first read all 60 CVCVCs aloud from a hst After the task was

descriced. the experimenter mmtiated each trial 1 sec after a warning tone a fixaton

point appeared In the center of the screen for 2 sec. followed by a 130 msec

exposure of the nonsense word. 3 degrees to either the left or right The subject

named the word if he could and the experimenter recorded whether he was correct
or wrong

in the group-of 25 subjects whc met our questionnaire and manual task

criteria

11 also met our criterton of having at least an 8% RVF-LH advantage  Thus.

only 36 7% of the origmal subjects passed all three of the seiection criteria  One

was iater eliminated because he was using the drug Ritalin and complained of

attentional difficuties one because we later found out his father was left-handed and

one could not participate further due to personal tme constrants leaving us with 8

subjects The mean percent correct on the CVCVC naming task for these B subjects

was 50% and 32% for RVF and LVF trials. respectively. F(1.7) = 4362 MSe =

2971, and the RVF advantage in accuracy for these men ranged between 8% and

28% Interestingly. for the other 14 subjects who passed the questtonnaire and motor

task criteria but not the wvisual field task criterion. the mean percent correct for RVF
and LVF trials was 39 1% and 45 7%. respectively, due to © subjects who actually had

a /eft wvisual field superiority that ranged between 4% and 32%
These data underscore the ubiquitous individual differences to be found In

degree of lateralization. even among a group whose self-reports and motor

performance would conventionally place them i a homogenous left hemisphere

language dominant’ population The data aiso point out the importance of screening

subjects. insofar as possiole. for their performance on the tasks to be combmned in a

dual-task situation. in order to be able to state with some assurance what the

hermispheric resource requirements of those tasks are for the particular subjects at
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hand

After the CVCVC-naming task. all subjects participated in a parameter estimation
procedure. described beiow, and then spent 20 minutes completing Form BB of the
Minnesota Paper Form Board Test The latter was not used as a basis for subject
seiection. for purposes of interest. the scores for our 8 experimental subjects ranged
between 41 and 61 (out of 64; with a mean of 506  The subjects were pad
$500 for this initial screeming session. were told n a debriefing that we were testing
various things about handedness. and were mnformed that they would be contacted by
phone regarding further participation

Exposure durations for the same-different task. As noted in the introduction,
for any given level of resource allocation. physical matches are likely to be performed
more efficiently than name matches. leading to the usual performance advantage in
both speed and accuracy Thus. to produce the same level of accuracy for both
types of matches. fewer resources should be needed for physicai matches than for
name matches To insure that this would be so. it was therefore necessary to equate
perfcrmance levels across both types of matches in the single—task condition

Accordingly. all subjects were run through a psychophysical parameter estimation
procedure (PEST. Findlay. 1978. Taylor & Creelman, 1967) to find separate exposure
durations for the two types of matches that would yield 70% correct performance
for both levels The procedure used was identical to that described for the
single-task target trials below. and the duration for physical matches was always
determined first Each subject was run in the main experiment using these individually
determined durations For the 8 selected subjects durations for physical matches
ranged from 7 to 94 msec. with a mean of 468 msec, and durations for name
matches ranged from 49 to 188 msec. with a mean of 1313 msec

Practice and experimental sessions. Subjects were run for a practice session
and 4 experimental sessions during the course of 5 consecutive days. They
performed 9 blocks of triais each day. beginmng with one block of single-task
memory load trials, followed by 4 blocks of single and dual-task trials for one type

of same-different match and 4 more singie and duai-task blocks for the other type
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of match n the sequences described above The sequence of conditions and stmul
used in the practice session was the same as that used during the fourth expermental
session Each session lasted about 90 minutes

The practice session was used primarily to familiarize subjects with the tasks
and procedures and to stablize thewr performance They were paid a flat rate of
$500. and were not toid how tc divide their attention during the dual-task blocks
However. the method of payment during the remaining sessions was described in some
detal. and subjects were given feedback after each practice block concerning how
well they were doing on each task During the experimental sessions, of course.
subjects were paid for ther trial-by-trial performance

On the single—task memory load trials. the experimenter pushed a button at his
terminai. which caused & warning tone to sound that was foliowed 500 msec later by
the appearance of the three CVCV(Cs  These remained on for 2500 msec. and the
subject pronounced them aloud There was a 3.000 msec pause after the nonsense
words disappeared. followed by a second tone which was a signal to begin recall
The experimenter entered the number correct and began the next trial

On single-task physical and name dentity trials. the experimenter sounded a
warning tone. which was followed 500 msec later by a fixaton point at the center
of the screen The fixation point remanned on for 1000 msec. and then the target
task stimulus was presented to either the left or night for the predetermined
exposure duration The subject responded with both hands simultaneously, ndex
fingers were used for same responses and middie fingers for d/fferent responses

On the dual-task trials, the warming tone was followed 500 msec ilater by the
appearance of the three CVCVCs. which remaned on the screen for 2500 msec as
before The subject read them aloud during this tme The nonsense words were
replaced by a frxation point for 1.000 msec. and then the same-different task
stimulus appeared to either the right or left The subject responded by touching
either his index or middie fingers to the touchplates and 500 msec later a tone
sounded, which was his signal to recall the memory load words After he did so.

the experimenter entered the number of words correctly recalled and proceeded to
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the next trial
Subjects recewved feedback after each of the 9 biocks concerming thewr
earnngs  On dual-task blocks. they received feedback separately for each task, so

they could determine how effectively they were dividing therr attention

RESULTS AND DISCUSSION

The target task data were scored by dividing the number of correct
same-different responses by the total numbe- of trials presented in each wvisual field,
type of match and task emphasis condition on each day and expressing the results
as percents The memory task data were also scored separately for each of these
conditions as the total number of words recalled divided by the total number of
words presented. transformed to percent correct scores

We will discuss three basic analyses Tne first involves single-task performance
on both the memory and same-different task and serves as a baselne aganst which
to compare dual-task performance The second set of analyses looks at the absolute
level of performance in the dual-task conditions for each of our major variables of
interest

The thrd set is of primary interest in terms of our theoretical predictions, as
it 1s where the dual-task data are analyzed ac percent decrements from their
single-task controls For the target task data. dual-task percent correct scores for
each wisual field were subtracted from the reievant yoked single-task control block
This entailed. of course. two different single-task constants in each case--one each
for the right and left wisual fields. For the memory data, dual-task percent correct
scores for each type of match task emphasis. and wisual field trial were subtracted

from the same single-task percent correct score for each day.

Single-Task Performance

The memory task data were analyzed in a repeated measures analysis of
variance. in which Days was the only factor Subjects recalled 654% of the
nonsense words on Day 1 and progressed to 797% by Day 4. F(321 = 370 MSe
= 7624
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The target task data were analyzed n a Type of Match hys«cal or name: X

Visual Field inght or leftt X Day 1-4) X Task Emphasis (load or target: repeated

measures ANOVA. the task emphasis factor reflects the dual-task biock to which each

single-task block served as a control Once agan. only the mann effect of days was
reliable. F(3.211 = 679 MSe = 6729 anc refiected the fact that overall accuracy on

the same-different task mproved from 765° to 825°% across the four days of
testing

It 1s not surprising of course that there v.as no effect of type of match on

single-task accuracy since we ran subjects a' e<posure a@rrations that had been set to
produce equal levels of performance for both rvsical and name matches [the means

for physical and name matches were 7937 ana /9% respectively!  Similarly the
visual field effect was not rehable (803° vs 779% for RVF-LH and LVF-RH trals

respectively). nor was the Visual Field X Type of Match interaction This 1s evidence

that both hemuspheres are equally capable of performing the two types of matches.
using whatever processes and mechanisms are at ther disposal whenever resources
are not In short supply

Dual-Task Performance

The dual-task data were analyzed in separate Type of Match X Task Emphasis
X Visual Field X Days repeated measures ANOVAS and in a combined analysis in

which Task was also a factor The main purpose of the mndividual analyses was to

determine whether there were effects of wvisual field and type of match. and the man
purpose of the combined analysis was to determine whether there was a Task X
Emphasts interaction. since our predictions regarding differentiai performance decrements

and tradeoffs as a function of wvisual field pertan to the difference score analyses
below

There was no relable effect of type of match in the target task data (78 3%

vs 758B% for physical and name matches respectively) but there was a reliable effect

in the analysis of the memory data. F(1.7) = 782 MSe = 5371

= and in the combined
analysis. F(1.7) = 584 MSe = 14143

Performance on the memory task was worse

when the subjacts were concurrently perforring name matches (66 5% than when they
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were performing physical matches (69 1%) This supports the idea that when
performance on the two types of matches 1s equated, name matches demand more
resources than physical matches, which can be revealed by finding differences in the
performance of a concurrent task as a function of the type of match involved
Similarly there was also no effect of visual field on absolute levels of

accuracy in the same-different task (77 8% vs 763% for RVF-LH and LVF-RH trals,

respectively) but the wisual field to which the target task stimulus was presented did

affect subjects abiity to remember the nonsense words in the memory task, F(1.7) =

672 MSe = 10100 Recall accuracy was 662% on RVF-LH trials and 694% on

LVF-RH trials  This 1s in accord with the idea that since the left hemisphere took

primary responsibitity for the memory task when the right hemisphere could process

the target task stmull memory performance could mmprove
in addition to the effects above there was a main effect of the task emphasis

nstructions that was renable for the target task F(1 71 = 737 MSe = B771 and

that approached rehability for the memory taskh Fi17v = 446 MSe = 7529 p < 08

which produced a reiiable Task X Emphasis interaction in the combined analysis. F(1.7)

= 811 MSe = 9357 As subjects switched ther attention from the same-different

task to the memory task same-different accuracy decreased from 783% to 75 7%,

while memory performance increased from 66 7% to 690% Thus there were

tradeoffs between tasks as a function of the emphasis condition. but as will be seen
in the difference score analyses the emphasis instructions produced decrements from

single-task performance and tradeoffs between tasks that differed as a function of

visual fieid

Less interesting than the effects above are those due to practice and its

interaction with some of the other factors The main effect of Days was reliable for

the memory task, Fi3.210 = 3228 MSe = 106 19 and for the combined analysis,

Fi321, = 3336. MSe = 7867 as were the interactions of Day and Task. F(3.21) =

799 MSe = 12610 and Day Level. and Visual Field n the combined analysis, £(3,21)

= 383 MSe = 3129

Basically, the Task X Day interaction showed that practice affected memory
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performance more than 1t did performance on the target task  Across days. recall

accuracy mproved from 589 to 76 3%

746% to 789%

while target task accu-acy mproved from
The triple interaction shovved that practice mproved performance on

RVFE trials more than LVF trials, and this i/mprovement was somewhat larger for name

matches than for physical matches Across days. performance improved by 107% and

14 0% when physical and name match stimuli. respectively. were presented to the

RVF-LH, and by 87% vs. 10 1% when they were presented to the LVF-RH

Therefore, practice affected the complete overlap conditions more than the no overiap

conditions, and more so for the target task situation in which resources were most

scarce (.e, during name match trials) This may reflect the fact that subjects were

learning how to divide left hemisphere resources between tasks more efficiently as a

function of practice (see Brickner & Gopher Note 2)

Single-to-Dual-Task Decrements

The most mportant analyses from the pcint of wiew of our theoretical

predictions. are thcse that examine the performance decrements in the dual-task

situation relative to the single-task baselines  Accordingly. the percent decrement

scores were analyzed in separate Type of Match X Task Emphasis X Visual Field X

Days repeated measures ANOVAs, and in a combined analysis in which Task was also

a factor

The main effect of type of match was reliable for both tasks. F(1.7) = 954
MSe = 2986 for the same-different task Fi1.7) = 790 MSe = 5386 for the

memory task. and F(1.7v = 1767 MSe = 3979 for the combined analysis As

expected. physical matches required fewer resources than name matches and thus

produced dual-task decrements that were less severe The mean percent decrements

for the same-different task were 098% ana 3 1% for physical and name matches,
respectively. and were 42% and 68% for the memory task

The main effect of visual field was not reliable in the same-different task,

although the means were In the right directton (16% vs 25% for LVF-RH and RVF-LH

trials, respectively) Yet we can say with some assurance that RVF-LH trials were

more burdensome than LVF-RH trials since the effect was reliable for the memory
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task, Fi1.71 = 671 MSe = 10107, and approached rehability in the combined analys:s.
FI1 7y = £38. MSe = 10078 p < 06 When the left hemisphere had to perform
both the same-different task and the memory task. memory performance decreased
from 1ts single-task level by 7 1% whereas when the right hemisphere was processing
the target task stimuli. memory performance only decreased by 3.9%.

The effect of the task emphasis instructions was rehable for the same-different
task. F11.7) = 897 MSe = 2450 and approached rehabiity for the memory task.
£(1,7) = 446 MSe = 7528 p < 08 which agan produced a rehable Task X
Emphasis interaction in the combined analysis F(1.7) = 1841 MSe = 3133 Most
mportantly for our assumption of independence. the Task X Emphasis X Visual Field
interaction was also quite rehable. Fi1.7v = 1891 MSe = 1544  This interaction is
shown in Figure 1 In Figure 2. the presence of tradeoff effects on RVF-LH trials
and ther absence on LVF-RH trials can be seen as a function of the two types of
same-different matches

insert Figures 1 and 2 about here

Performance decrements on the memory task were worse under target emphasis
instructions than under load emphasis instructrons. and this was true on both tvpes of
visual field trials  Thus, there was no Visual Freld X Task Emphasts interaction i the
memory data In contrast. the task emphasis instructions only influenced performance
on the same-different task when the stimuli were presented to the RVF-LH. there was
virtually no change in target task performance as a function of the emphasis
instructions when the stimuli were presented to the LVF-RH  This showed up as a
reliable Visual Field X Task Emphasts interaction in the analysis of the target task data.
F(1.7) = 659, MSe = 6853

This difference in target task tradeoffs as a function of visual field was
obtained for the majority of the subjects: all but one subject had more severe target
task decrements under load emphasis instructions than under target emphasis

instructions on RVF trials In contrast, as subjects shifted their attention from the
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target to the memory task on LVF trials. decrements from single-task target
performance were actually less severe than they were under target emphas:s

nstructions for five subjects. did not change for one subject and mncreased only
slightly for the remaining two
The data shown in Figures 1

in performance between tasks were only obtaned in the complete

the target task stmuli were presented tc the RVF-LKH allocating resources to the
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and 2 indicate that as expected. mutual tradeoffs

overlap zase when

memory task decreased target task performance and allocating resources to the target

task decreased memory performance In contrast on LVF-RH trials subjects could

take advantage of the fact that the right hemisphere was processing the target task

stimulus  insofar as this made more left hemisphere resources available for the

memory task  Thus memory performance was less severely decremented from

single-task levels on LVF trials than on RVF trials in both task emphasis conditions

However the fact that fewer left hemisphere supples were available for the target

task in the load emphasis condtions or that more ieft hemisphere resources were
avalable in the target emphasis conditions did not affect target task performance on

LVF trials. because the stmull were being processed with right hemsiphere
supphes {(Footnote 2

That fewer left hemisphere resources were available on RVF than on LVF

dual-task trials was also indicated by the relative speed of response to the

same—different task by the right and left hands respectively. of our subjects

Although we did not measure reation times per se because subjects were operating

under strictly accuracy instructions we did record which hand reached the response

finger plates first on each trial regardless of the correctness of the response

During the single-task conditions. the right hand responded first roughly half the time

14770% vs 4766% for RVF and LVF trials respectively) which s what one would

expect in 3 situgtion that 1s not resource-hmited During the dual-task trials however

when there was a left hemisphere supply shortage because of the memory load.
subjects were slower to respond with therr right hands than with ther teft on both

types of wvisual field trials (the right hand responded first only 3699°% of the tme on
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RVF trials and 3625% of the tme on LVF trials)

Metaphoricaily speaking. the left hemisphere took primary responsibiity for the
memory task and. of course. the right hand: under both task emphasis and wvisual field
conditions in following the task emphasis instructions, 1t could spend more or less
of s resources on the processes necessary to remember the nonsense words sO
that memory performance was always affected by the emphasts instructions  Thus.
when left hemisphere supplies were added or substracted from the memory task. and
the target task stimulus happened ic be presented to the RVF. concommitant
fluctuations 1n target task performance were obtaned But the relative avalability of
left hemisphere supphes as a function of shifing emphasis made ittle difference to
target task performance on LVF trials, as they were unable to be used by the right

hemisphere when they were present. and were nhot particularly missed when they were

scarce

GENERAL DISCUSSION

In our previous study (Polson, Friedman & Gaskill. Note 1. we found different
decrements from single-task performance for two dual-task situations in which there
was either compiete or only partial overlap between tasks in the amount of left
hemisphe-e resources demanded depending on the visual field to which the target task
stimuli were presented Since some of the same type of resource was demanded in
both cases. we found equivalent tradeoff effects between tasks as a function of our
emphasis instructions on both types of wvisual field trials, and though unhkely, the
possibility remained that resources were being shared

However. In the present study. we aiso obtaned different decrements from
single-task performance as a functon of the wisual field to which the target stimulus
was presented but only obtaned tradeoffs in the situation in which we were assuming
compiete overlap when resources released from one task were entrrely relevant to
the other In the no overlap case wnen the right hemisphere was processing the
target stimuius and the left hemisphere the memory load words there were no
changes in target task pe-formance as a function of shiftng emphasis  Thus, the

verbal output requirement of the naming task we previously used led to left
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hemisphere supplies being regured on both RVF and LVF trials in the absence of
such a requrement for the same-different task. we achieved a situatron of no overiap
on LVF trials, and because of this, there were essentially no decrements from
single-task performance levels on the same-different task  Similarly. the dual-task
decrements were much less severe for the memory task on trials when the
same-~different stimuli were presented to the right hemusphere

Moreover although it vvas possible to attribute the different decrements we
obtaned in our previous study to some form of output interference. insofar as both
tasks required spoken responses. this i1s not a plausible alternative in the present case
because the response requrements for eacn task engaged different systems  Thus
the simpiest way to interpret the data across both experiments i1s to assume that
dual-task performance was less severely decremented from single-task levels on LVF
trials because the right hemispheres resources could be used for part or all of the
target task processing With the naming tass the right hemisphere could perform only
part of the target task processing (e, some left hemisphere resources were needed
on LVF trials because of the spoken response requred) and performance couid
therefore trade between tasks on both RVF and LVF trials in the present study.
however. the right hemisphere could perform all of the target task processing on LVF
trials. and we did not obtan such tradeoffs Thus in addition to providing evidence
for the existence of at least two resource supplies the present data prowvide clear
evidence for ther independence

Together. our results would be exceedingly difficult to explan within any
single-capacity model For example within a single-capacity approach. the absence of
decrements from single-task target accuracy on LVF trials but ther presence on RVF
trials. would have to be interpreted as meaning that either a performance was
data-limited on LVF trals but not RVF trials or eise (bl processing the target stimulus
couid occur automatically when 1t was presented to the left of a fixation pomnt but
could not do so when presented to the right Both of these interpretations seem

unhk ety

It 1s swmilarly difficult to explan differences in tradeoffs between tasks as a
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function of wisual field from the single-capacity point of view since from that
approach neither the target task demands nor the tradeoffs observed should change
as a function of presenting the identical stimulus to different sides of a fixation point
From our point of view however left and right wvisual field trials of the allegedly
same task should be considered as two potentally different tasks. which may overlap
1o a greater or lesser extent with the hemuspheric resource requirements of any other
task they are combmed with To the extent that there 1s some overlap in demand.
angd to the extent that performance on both tasks is resource-limited, then tradeoffs
between tasks can be obtaned through shifts in resource allocation. On the other
hand when there 1s no overlap in demand. making more or less of the wrong type
of resource avalable can neither help nor hinder performance

it would alsc be difficult to argue that the different dual-task decrements and
tradeoff effects we observed arose because the task combinations we used were not
equivaient in terms of subjects and task parameters That 1s. in the usual method of
testing a multiple-resources model aganst tne single-capacity view, two different tasks
would be pared with the same third task. and differences in performance decrements
and especially in performance tradeoffs between tasks would be sought However, it
remains difficult to equate tasks that actually are different In terms of ther subject
ang task parameters Thus. 1t could still be argued that any performance differences
observed across different task combinations are due to some factor idiosyncratic to
the combinations themseives. having nothing whatever to do with whether they produce
demands for different amounts of a common supply In contrast. when identical
stimulus materials are simply presented to different visual fields. and subjects are
requrred to perform the same operations on them differences in subjects ability to
trade performance between that task and any other as a function of wisual field are
difficult to attribute to any cause other than differences in resource demands In
summary then the most plausible explanation for the present zata is that the different
performance decrements and tradeoffs we obtaned as a function of wisual field means
that at least two pools of supphes exist that can be drawn on in the processing of

any task or combination of tasks, and they seem to be under the control of the left
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and night hemispheres

The reason it s important to establish whether there is just one or else
several pools of resources. and if the latter. which of these are requrred bv the
tasks at hand is that the interpretation of certain patterns of resuits between single
and dual-task conditions becomes drastically altered as a function of which assumption
i1s invoked For example. many investigators use dua' and secondary probe task
techniques to address such issues as the extent tc which making one task more
difficult reduces 'spare capacity for a second, or the extent to which processing has
become "automatic with extended practice (eg. Logan 1979 Posner & Snyder 1975
This usually involves assessing dual-task performance relative tc erther a single—task
baseline or to performance i the easiest concurrent-task situation Then 1f there s
no decrement from single-task performance or 1f one task ts insensitive to the
increasing difficulty of a second or f an initially obtained performance decrement
disappears with practice, the data are taken to imply that either one or both tasks
requre few or no resources

However this interpretation clearly rests on a single—capacity assumption. if the
tasks demand resources from different pools it would be erroneous For example.
suppose two tasks demanded different types of supphes as was the case on LVF
dual-task trials in the present study Then f one task was made increasingly more
difficult, so that there was an increasing supply shortage of the type of resource it
needed and concomitant dua!-task performance decrements performance on the other
task might be able to be manntained at or near baseline levels because this second
task did not use the type of resource that was becoming scarce Thus. one of the
imphcations of our model 1s that when mnvestigating divided attention phenomena the
hemispheric resource requirements of the tasks that are combined need to be taken
Into account before conclusions regarding automaticity or spare capacity can be made

A second implication of our model for those investigators interested N 1ssues
of cerebral speciahzation per se. 1s that smply observing differences in decrements
from single-task performance as a function of the wvisual field hand or ear to which

a stimulus 15 presented (eg. Lomas. 1979 Smith Chu & Edmonston 1977, does not
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by ntseif imply which hemisphere s processing a particular task or par of tasks
Further such differences certanly do not :mply anything about overall levels of
resources allocated. as they are often interpreted to do within & selective activation
approach (eg. Helige & Cox. 1978, Kinsbourne & Cook, 1971). Rather. in order to
discover the typels) of hemispheric resources required for performance. it 1s necessary
to determine the pattern of performance tradeoffs between tasks that either does or
does not occur as the resource allocation of mdividual subjects 1s carefully manipulated
through the use of a payoff policy These patterns. combined with different
performance decrements measured from single-task controls. can then be used to
make statements regarding the relative amounts of left and right hemisphere supplies
demanded by any particular combination of tasks

We also Iincreasingly believe that it 1s necessary to screen subjects to ascertan
therr single—task “lateralization’ pattern for the particular tasks at hand, especially when
it 1s beng assumed that the tasks are making demands for the resources of primarily
one hemisphere. as was the case with the memory ioad task we used This is
because both our screening procedures and our data have made 1t clear that a model
of cerebral specialization in which the left hemisphere is 'verbal" and the right is mute
ts far toc smphstic. even for those right-handed individuals for whom this may be
true under many circumstances In both our previous study and in the present case.
many of our right-handed subjects did not have a single-task RVF-LH superiority for
perceiving the nonsense words we used and the individuals who were “lateralized” in
the classic manner were clearly able to process abstract. unfamiliar, verbal information
with their right hemispheres That they could do so was revealed by diverting left
hemisphere resources to another task entirely

Finally, from a both theoretical and a pragmatic pomnt of view, in future
research that involves comparing single and duai-task performance. 1t will be useful.
and probably necessary. to take into account the resource demands of the tasks being
used with respect to the two hemispheres of the particular individuals tested We
have shown for example that performance on a memory task in which the stimuli are

nominally avalable to both hemispheres s differentially affected by the hemisphere to
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which the very same target task stimulus s presented Thus. there 1s good reason to
suspect that even when visual field techniques are not empioyed mutual interference
and tradeoff effects will reflect the degree to which the tasks overlap in ther
demands for resources of two different types From the standpoint of cerebral

e economics. dividing labor as much as possible between the hemispheres makes a good
i

deal of sense

-~ ———

P

[

o .




1

2

REFERENCE NOTES

Polson M C. Friedman. A & Gaskill S. Competition for left hemisphere

resources: Right hemisphere superiority at abstract verbal information
processing. Manuscript submitted for publication, 1981

Brickner. M & Gopher. D.  /mproving time-sharing performance by enhancing

voluntary contro/ on processing resources. Techmon-israel institute of

Technology. Tech Report No  AFQSR-77-3131C, 1981

30

-—

> PRI R S L

e m m o - T S — ——

PFSTTO

i e




-~y

e e e e

el Sl

31

REFERENCES

Day J Right-hemisphere language processing in normal right~handers  Journal of
Experimental Psychology. Human Perception and Performance, 1977 3
518-528

Findlay, J M Estimates on probability functions a more wvirulent PEST  Perception &
Psychophysics 1978 25 181-185

Friedman. A & Polson M C The hemispheres as independent resource-systems
Limited capacity processing and cerebral specializaton  Journal of Expersmental
Psychology: Human Perceptron and Performance. 1881 in press

Gopher D. Brickner. M & Navon D Different difficulty manipulations interact
differently with task emphasis Evidence for multiple resources  Jowrnal of
Experimental Psychology: Human Perception and Performance. n press

Gopher C & North. R A Manipulating the conditions of tramng in time-sharing
performance  Murnan Factors 1977 79 583-593

Hardyck. C. & Petrinovich L F Left-handedness Psychological Bulletin. 1977. 84

385-404

Helige J B. & Cox. P J Effects of concurrent verbal memory on recogmition of
stmull from the left and right visual fields  Journal of Experimental
Psychology. Human Perceptual and Performance. 1876, 2. 210-221

Heltige. J B. Cox. F J & ULitvak L information processing in the cerebral
hemispheres Selective hemispheric activation and capacity hmitations  Journal of
Experimental Psychology. General 1979 108 251-279

Kinsbourne. M The cerebral basis of lateral asymmetries in attention  Acta
Psychologica, 1970. 33 193-201

Kinsbourne, M The control of attention by interaction between the cerebral
hemispheres In S Kornblum (Ed. Attention and performance /V. New York
Academic Press. 1873

Kinsbourne. M & Cook. J (Generalized and lateraiized effects of concurrent
verbalization on a unmanual skill  Quarterl/y Journal of Experimental

Psychoiogy. 1971, 23 342-345%

5 o A i R
e ————— .~ — - gt

e e e e ——

-

R R TR




32

Kinsbourne M. & Hicks. R E Functional cereb-al space A model for overflow,
transfer and mnterference effects in human performance A tutorial review in J
Requin (Ed). Attention and Performance V//. Hdllsdale. N.J Erlbaum, 1878

Levy, J. & Reid. M Variations in writing posture and cerebral organization Science,
1976. 7194 337-339

Levy. J & Reild M Variations in cerebral organization as a function of handedness,
hand posture in writing, and sex. Journal of Experimental Psychology:
General/, 1978, 107 119-144

Logan. G D On the use of a concurrent memory load to measure attention and
automaticity.  Journal/ of Experimental Psychology: Human Perception and
Performance. 1979. 5 189-207

Lomas. J Competition within the left hemisphere between speaking and unimanual
tasks performed without wvisual guidance  Neuropsychol/ogia, 1980. 78 141-149

Moscovitch. M On the representation of language in the right hemisphere of
right-handed peopie Brarn and language, 1876, 3. 47-71

Moscovitch. M, & Klein, T  Material-specific perceptual interference for wvisual words
and faces Implications for models of capacity limitations, attention, and laterality
Journal of Experimental Psychology: Human Perception and Performance, 1980,
6. 590-604

Moscovitch. M. Sculion, D & Christie. D Early versus late stages of processing and
therr relation to functional hemispheric asymmetries in face recognition.  Journal
of Experrmental Psychology. Human Perception and Performance, 1976. 2.
401-416

Navon. D & Gopher D On the economy of the human-processing system
Psychological Review 1979 86 214-25%5

Navon D. & Gopher. D Task dfficulty. resources. and dual-task performance in R
S Nickerson (Ed. Attention and performance V///. Hilsdale, N.J. Eribaum.
1880

Noble. C E Measurements of association value (al rated associations (2). and scaled

meaningfuiness (m) for the 2100 CVC combinations of the English alphabet

gt

2o Wekenn 28 be AN L

OB s s s w0

e g ————

—_—— A

—




Psychological Reports. 1961 8§ 487-521

Posner M & Snyder. C R  Attention and cognitive control In R L Solso (Ed:

Information processing and cognition: The Loyola Symposium
Press. 1875

NY Halstead

Raczkowski D. Kalat. J W & Nebes R Relability and vahdity of some handedness

questionnaire items Neuropsychologra. 1974, 12, 43-47

Smith M A, Chu J. & Edmonston. WE  Cerebral lateraization of haptic perception

Interaction of responses to Bralle and music reveals a functional basts
Science. 1977. 197 689-690

Taylor M M, & Creelman C D PEST Efficient estimates on probability functions

Journal of the Acoustical Society of America 1967. 47
Thomas. D G. & Campos. JJ

782-787

The relationship of handedness to a “laterahzed
Neuropsychologia. 1978, 16, 511-51%
Wickens C O

task

The structure of attentiona! resources In R S  Nickerson (Ed!

Attention and performance V///. Hilisdale. N.J Erlbaum. 1980

Wickens C D. & Kessel C Processing resource demands of failure detection n

dynamic systems Journal of Experimental Psychology: Human Perception and

Performance, 1880, 6 564-577

33

R PR et e R AL

- .;‘.,‘.h«;‘.w i) -




34

FOOTNOTES
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revisions were enormously helpful  Requests for reprints should be addressed to
Alinda Friedman Department of Psychology. University of Alberta. Edmonton. Alberta,
Canada 76G 2EQ

1 When subjects are not paid for single-task performance. it 1s mpossibie to
know whether they were aliocating all available resources to the task at hand  Thus.
it 1s difficult to interpret a findng of no change from single to dual-task
performance and it 1s swmiarly difficult to know whether an increase in dual-task
performance represents a bona fide concurrence benefit ~We nave previously
discussed why for example when subjects arent paid they are likely to increase ther
overall resource allocation n gong from a single to dual-task situation. and why this
ncrease 1s lkely to produce an equal increment n the resources available in both
hemispheres (Friegman & Polson 1981;

2 It should be noted that the decrements from single-task performance on
RVF trials of the same-different task were rehably different from zero for both
physical and name matches when subjects were paying attention to the memory task.
the only LVF condition in which the decrements from single-task target performance
were reliable was during name matches when subjects were paying more attention to
the target task Indeed for several of our subjects actual increases from single-task
target performance were observed on LVF trials under memory task emphasis
nstructions ! performance was trading off between tasks. the opposite result would
have occurred That is had the target and memory tasks been able to trade
resources on LVF trials then target task performance should have decreased under
load emphasis instructions but 11 did not

Of more concern are the decrements from single-task memory performance

that were seen on LVF trials particularly when conjoined with name identity matches

- PENIEY T RS 2 . - S

e s g T T — —

ST 4 b &0t ML R A

2
-
¥
-

- e

QN s = S

A

i,

e _a




.

35

Ajll of the decrements from single-task memory performance were reliable except

during LVF physical matches under memory task emphasis instructions  Strictly

spesking, in the no overlap case. performance decrements can only be attributed to

concurrence costs  While it i1s not entirely clear what contributed to concurrence

costs on no overlap triais, one possibility 1s the bimanual nature of the response to

the same-different task That s although the right hemusphere could process the

target task stimuit on LVF trials. 1t was stfl necessary to signal the right hand how to
respond
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FIGURE CAPTIONS

Figure 1 Percent decrement scores for the Task X Emphasis X Visual Field
interaction  The ordinate i1s plotted with zero at the top. so that points that are
lower on the figure represent greater decrements from single—task performance.

Figure 2  Percent decrement scores for the Task X Emphasis X Visual Field
interaction plotted separately for physical and name matches Note that the only
tradeoffs in performance between tasks as a function of emphasis instructions occur
when the target task stimulus s presented to the right visual fieid
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